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FOREWORD

The Army Research Institute for the Behavioral and Social Sciences
(ARI) maintains a field unit with the U.S. Army, Europe (USAREUR) to
conduct research to meet the special needs of USAREUR and to evaluate
other research projects and products under front-line operational
readiness requirements, with feedback leading to modification and
refinements.

Sustainment of maintenance performance is an integral part of any
battalion training management system. Sustained maintenance performance
is dependent upon the equipment operator and supervisor having clearly
defined standards of maintenance. Maintenance standards essentially
define the job requirement for the operator and provide the supervisor
with useful criteria for inspecting and evaluating the operator.

This report describes the development and evaluation of a prototype
job performance aid which defines the standards of operator maintenance
for the operator and supervisor of the Ml5lAl,A2 truck. The research
was conducted under Army Project 2Q763744A773, "Combat Unit Training".

0AEPH &ER11 t'ehnical Director
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DEVELOPMENT AND EVALUATION OF A SIMPLE JOB PERFORMANCE AID FOR MI5lAl,
A2 TRUCK OPERATORS

BRIEF

Requirement:

To develop a method for improving operator maintenance performance

using the available sources of maintenance information.

Procedure:

A prototype job performance aid in a checklist format was developed

using the various technical manuals relating to the Ml5lAl, A2 truck and
its various components. The checklist was evaluated by comparing the
performance of two groups, one using the job performance aid and the
other group using the operator's technical manual (TM 9-2320-218-10, August
1978), in terms of the percent of maintenance faults found on one M151AI

truck and one M151A2 truck.

Results:

The group using the -ob performance aid found significantly more
faults than the group using the technical manual (29.8% vs. 10.2%).
Additionally, there was no significant difference in the percent of
faults found on the Ml5lAl compared with the M151A2. The conclusion was
that using the job performance aid resulted in better maintenance perfor-
mance than using the technical manual.

Utilization of Findings:

The findings suggest that consolidation of operator maintenance
checks into a comprehensive checklist may result in improved operator
maintenance. The results will serve as a guide for the development of
simple job performance aids for other equipment in the US Army inventory.
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DEVELOPMENT AND EVALUATION OF A SIMPLE JOB PERFORMANCE AID

FOR MlISAI, A2 TRUCK OPERATORS

INTRODUCTION

Organizational maintenance is given a high priority by field
commanders who are aware of the importance of well-maintained tactical
vehicles and equipment in the combat environment. This priority,

however, has not solved the reported maintenance problems in the field.
These reported problems include poorly maintained equipment, problems in
getting repairs completed, and low morale and interest among operators
and mechanics. Maintenance performance is linked to many factors

iicluding training, logistics, personnel administration, supervision,

leadership, morale, motivation, and a myriad of others. The solution of
maintenance problems is dependent upon identifying the factors causing
the problems, and developing methods of correcting or reducing these

problems.

The importance of working with maintenance problems is not realized
until one considers that maintenance costs within DOD account for over
20% of the yearly defense budget. The true cost of maintenance cannot
be estimated because the expenditures actually occur in such areas as
manpower, supply, transportation, and others (Turke, 1977). Equipment
readiness remains as a priority mission regardless of actual cost, but
efforts to improve the effectiveness of organizational maintenance may
result in better utilization of current resources.

PROBLEM

Organizaticnal maintenance consists of the maintenance tasks of
equipment operators and mechanics within the organization, as well as
the supply [Prescribed Load List (PLL)] and record-keeping [The Army
Maintenance Management System (TAMMS)] functions associated with mainte-

nance activities. First echelon maintenance is the operator portion
of organizational maintenance, and second echelon maintenance is the
responsibility of the mechanic. Although maintenance problems can occur
at any echelon, the equipment operator is usually singled-out as the

source of most maintenance problems by both supervisors and mechanics.

Operator maintenance tasks consist almost entirely of identifying

equipment maintenance faults, conducting simple preventive maintenance,
recording maintenance faults and preventive maintenance, and reporting
any faults to supcrvisors and/or mechanics. Maintenance faults may be

specific, such as a cracked windshield, or nonspecific, such as hearing
an unusual noise when the equipment is operated. Those faults that the
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operator can correct are not recorded or reported except in the case
of adding fuel or oil. Faults which the operator cannot correct are
recorded on a DA 2404, and this form is given to a supervisor or
mechanic. In general, mechanics do not perform any repairs until all
operator maintenance is completed.

Specialized training is needed by the operator and supervisor.
The maintenance guide for the operator, the -10 Technical Manual (TM),
does not cover all there is to know about operator maintenance. The
-10TM may also describe the maintenance in an indirect manner, requir-
ing the operator to synthesize the prescribed maintenance from vague
or incomplete information. The complexity of operator maintenance may
necessitate the development of performance aids to assist the operator
and supervisor in performing their assigned functions.

Published standards for operator maintenance do not exist and such
standards need to be established so that there is some common ground
on which to define good maintenance management practices. There is no
indication that operators can perform perfectly on their maintenance
tasks, or that all maintenance tasks are critical to vehicle operation.
Descriptions of operator maintenance tasks must be related to descrip-
tions to task criticality, inspection frequency, corrective procedures,
and standards of performance.

DEVELOPMENT OF AN OPERATOR JOB PERFORMANCE AID (JPA)

The problems of equipment maintenance, as previously mentioned,
seem to center around the operator. There are numerous ways to improve
operator performance including increased and improved training and
documentation, but there are few things which are relatively simple to
do. The common reason given for poor operator maintenance is that the
operators do not know what to do. Operationally this means that the
operators do not have adequate training or experience, or they cannot
recall what to do after having received training. Training and experi-
ence are beyond the scope of this effort, but an aid to support the
operator in recalling the operator checks and services is well within
the range of possibilities for improving job performance. A job perfor-
mance aid can be defined as any device which has the capability of
storing information about the job for future use (Joyce, 1975). Since
the operator cannot seem to remember which checks to make, the obvious
starting point for a job performance aid is a checklist of the required
operator checks arranged in some logical manner.

The Ml5lAl, A2 1/4-ton truck was selected as the tactical vehicle
to be used in this evaluation. This was because this vehicle has a
high density, is mechanically liss complicated than most vehicles in

2
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the inventory, and there were numerous reports from the field concerning
poor vehicle operator maintenance performance on this vehicle. The Ml5lAl
and M151A2 have some minor differences, but since one or both of the
vehicles may be present in a unit, both types of vehicles were included
on the same JPA. Also, a 1/4-ton trailer is normally issued with the
M151A1, A2 truck and is inspected as if it is part of the MI51Al, A2.

The JPA was developed with several things in mind. The JPA had to
list all checks the operator was expected to make, when the checks were to
be made, the general disposition of any fault found, and where the fault
was to be recorded. The JPA had to be pocket sized, inexpensive to reproduce,
and was not intended to describe to the operator how to perform the check.
Also, the JPA had to be organized in a manner which would allow the opera-
tor to conduct a walk-around inspection of the vehicle.

The sources of data concerning maintenance tasks on the Ml5lAl, A2
were varied. The primary sources of information consisted of the various
technical manuals relating to the vehicle as well as to smaller components
of the vehicle. The basic technical manual, the operator or -10TM, was
difficult to use as a data source because maintenance was described in a
casual and roundabout manner. Many of the maintenance tasks the operator
is expected to know and perform were simply not discussed in the technical
manual. The TM's for components on the vehicles, such as batteries and
tires, were generally much better and more complete in their listing of
operator maintenance tasks. This diversity suggests that an operator
would need to have all of these technical manuals available when performing
routine operator maintenance.

The real problem in identifying all of the possible operator mainte-
nance tasks is that the tasks are defined in terms of the maintenanc.
echelon responsible for repairing a fault, not in terms of the echelon
responsible for identifying that a fault exists. Therefore, a certain
amount of judgement had to be exercised in listing the operator maintenance
tasks.

TRYOUT OF THE JPA

After listing all of the maintenance tasks, the list was tried-out
on two vehicle operators with a battalion-level mechanic accompanying the
operators during the maintenance check. Approximately 20% of the mainte-
nance tasks that had to be performed by the operators were not listed in
any TM. Additionally, there were modifications and production changes to
the vehicles which invalidate, modified, or added maintenance tasks to
the list. The operator tryout of the basic list of maintenance tasks
took about two hours to complete, which was four times the estimated
completion time.
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A decision was made to organize the maintenance tasks in a checklist
format which was ordered according to where the component to be checked
was located on the truck. The checks on the JPA were worded in a positive
manner. That is, a check might read "hose secure, not cracked," as
opposed to the negative version "hose loose, cracked". The checks were
worded in a positive manner in order to stimulate a positive attitude

about vehicle maintenance. The JPA was printed in a 5" x 8" booklet
form for evaluation. The JPA is shown in Appendix A.

EVALUATION OF THE JPA

The JPA was constructed to represent the maintenance standards of
the Ml5lAl, A2 for the operators of the truck. The list of checks was a
compilation of maintenance information from a wide variety of official
sources. The JPA was considered to be a statement of everything the
operator is expected to do in terms of maintenance on the truck. The
best way to evaluate a product, such as the JPA, is to compare actual
maintenance performance using the product with the method operators
currently use for conducting maintenance. Currently, the operators
manual, the -10TM, is used as a guide to operator checks and services.

The problems of the -1OTM have been previously discussed.

METHOD

I Twenty (20) soldiers, assigned as vehicle operators, were randomly
selected as subjects for the evaluation of the JPA. The soldiers had
experience as operators ranging from two (2) to thirty-one (31) months.
The soldiers were from the same mechanized infantry battalion, but were
from the various companies within the battalion. The soldiers were in
Military Occupational Specialties (MOSs) lIB, 11C, 16P, and 17K, and in
pay grades E2-E4.

The equipment consisted of two (2) trucks, one (1) an M151AI and
the other an M151A2. The two trucks were considered to be representative
of trucks in general in the battalion in terms of the state of maintenance.
The trucks were placed end to end over a grease pit to facilitate easy
inspection during the evaluation. Each truck was thoroughly inspected
by a wheeled-vehicle mechanic so that all vehicle faults could be identi-
fied. Since the prototype JPA listed every check an operator must make,
the mechanics used the JPA as a guide in inspecting the experimental
vehicles. All faults found by the mechanics were recorded on DA 2404s.
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Each truck was inspected by one (1) soldier at a time. Each set of
two (2) soldiers, one (1) on each vehicle, were allowed one (1) hour in
which to inspect the vehicle, with one (1) soldiers using the JPA and
the other soldier using the technical manual (TM 9-2320-10, August
1978). The conditions were reversed on every other trial so that five
(5) soldiers used the JPA and five (5) soldiers used the -lOTM to inspect
each of the two (2) vehicles. The soldiers were randomly assigned to a
vehicle and an inspection trial period. In all there were ten (10)
trial periods, with each period lasting one (1) hour. The soldiers were
instructed to record any faults found on DA 2404, and were allowed to
ask a mechanic for help if they did not know the location of a component
on the truck or how to check the component.

RESULTS

The number of maintenance faults found by the operators was con-
verted to % faults found in relation to the number of faults identified
by the mechanic in inspecting each vehicle. These data, along with the
soldier number, vehicle number, and months of experience as an operator,
are shown in TABLE 1, for both the technical manual and job performance
aid conditions. The actual number of faults identified on Vehicle 1 by
the mechanic was fifty-one (51), and sixty-three (63) faults were identi-
fied on Vehicle 2 by the mechanic inspecting that truck. The number of

months of operator experience was obtained from the soldiers before theiii - . experiment began. The faults found an each vehicle by the soldiers in

each group are listed in APPENDIX B. This information was extracted
from the DA 2404s the soldiers completed during the experiments.

The number of months of experience as an operator was derived
from the total US Army vehicle operator experience for each soldier,
and not for just the Ml5lAl,A2 experience. This was done because
many of the operator maintenance tasks are the same or are similar on
a wide variety of vehicles. There is no way to assess transfer of
training between vehicles on these tasks. Additionally, operators are
usually qualified to operate several types of vehicles, and frequently
do so during a relatively short period. Civilian operator experience
was not included since there was no way to assess the degree to which
operator maintenance was conducted, and because operator maintenance
tasks are not as well defined in the civilian context as in the mili-

tary context.

5
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TABLE 1

Soldier Number, Vehicle Number, % Faults Found, and
Months of Operator Experience for Each Condition

TECHNICAL MANUAL JOB PERFORMANCE AID

% Faults Months of % Faults Months of
Soldier Vehicle Found Experience Soldier Vehicle Found Experience

1 1 8 7 11 1 22 13

2 1 10 6 12 1 37 3

3 1 8 4 13 1 43 24

4 1 8 21 14 1 31 11

5 1 10 18 15 1 43 17

6 2 8 5 16 2 10 12

7 2 16 6 17 2 24 13

8 2 8 5 18 2 48 18

9 2 5 7 19 2 27 2

10 2 21 31 20 2 13 12

The mean percent of faults found for all soldiers for Vehicle 1 and Vehicle 2,
and for the technical manual and job performance aid groups were calculated and are
displayed in TABLE 2.
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TABLE 2

Mean Percent of Faults Found for all Groups

VEHICLE 1 VEHICLE 2 TOTAL

TM 8.8 11.6 10.2

2 JPA 35.2 24.4 29.8

TOTAL 22 18

The performance of the soldiers in the TM and JPA treatment groups were compared
by analysis of variance. The JPA group had significantly better performance than the
TM group with F = 20.21, df = 1, 18, and p < .001, as shown in TABLE 3.

TABLE 3

Summary Table for the Analysis of Variance of the
TM Group vs. the JPA Group (% Faults Found)

SOURCE SS df MS F p

TOTAL 3632 - -

Between groups 1920.8 1 1920.8 20.21 < .001
Within groups 1711.2 18 95.06 -

The performance of the soldiers in the Vehicle 1 group was compared with the
performance of the soldiers in the Vehicle 2 group by analysis of variance, and is
shown in TABLE 4. There was a nonsignificant difference between groups with
F = .41, df = 1, 18, and p > .10.

TABLE 4

Summary Table for the Analysis of Variance
of the Vehicle 1 Group vs. the Vehicle 2 Group (% Faults Found)

SOURCE SS df MS F p

TOTAL 3632 ..-.
Between groups 80 1 80 .41 > .10
Within groups 3552 18 197.3 --
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The number of months of operator experience was compared between the TM group

and the JPA group using analysis of variance. The results are shown in TABLE 5,

and are nonsignificant with F = .178, df = 1, 18, and p > .10.

TABLE 5

Summary Table for the Analysis of Variance
of the TM Group vs. the JPA Group (Months of Operator Experience)

SOURCE SS df MS F p

TOTAL 1149.75 - -

Between groups 11.25 1 11.25 .178 > .10
Within groups 1138.5 18 63.25 -

The performance, in terms of percent faults found, of the soldiers using
the JPA was compared as a function of the type of vehicle inspected. The results
are shown in TABLE 6 and were nonsignificant with F = 1.91, df = 1, 8, and p > .10.

TABLE 6

S,7nmary Table for the Analysis of Variance
Iof the Vehicle 1 JPA Group vs. the Vehicle 2 JPA Group (% Faults Found)

SOURCE SS df MS F p

TOTAL 1509.6 .. ..
Between groups 291.6 1 291.6 1.9] .10

Within groups 1218 8 152.3 - -

The months of operator experience was correlated with the % faults found for
the TM group using the Pearson method with r =+.606, df = 8, and p < .10. Like-
wise, the months of operator experience was correlated with the % faults found
for the JPA group using the same method with r = +.369, df = 8, p > .10.

8
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DISCUSSION

The results strongly indicate that the JPA produced better performance,
in terms of finding vehicle faults, than the TM (F = 20.21, df 1, 18,
p < .001). The absolute performance of the JPA group was about three times
better than the TM group in terms of percent of faults found (29.8% vs.

*: 10.2%). This difference is really a measure of the effect of level of detail
upon performance. The -10TM checklist may be considered to be a checklist
which is more simple than the JPA in the level of detail concerning the
checks to be made. The -10TM describes the categories of checks to be made
on the truck, but does not specifically describe what kinds of problems can
arise with a component as does the JPA. The JPA is still simple, in terms
of all JPAs, in that the JPA is not fully proceduralized with graphics, does
not describe inspection frequency of individual components, and does not dis-
cuss disposition of a fault in detail once the fault is found (Booher, 1978).

There was some concern that experience was the major factor in vehicle

maintenance performance, and that one condition might appear to be better than
the other due to differences in the mean group experience level. There was
actually no significant difference in mean group experience (F = .178,
df = 1, 18, p > .10). The interesting finding was that months of operator
experience correlated highly with performance in the TM group (r = +.606,
df = 8, p < .10) but operator experience did not correlate highly in the
JPA group (r = +.369, df = 8, p > .10). This may indicate that the -10TM
checklist is just too basic and does not provide the operator with enough

information to conduct the prescribed maintenance checks, forcing the opera-
tor to rely on his/her experience as the source of maintenance information.

Since the Ml5lAl and M151A2 are somewhat different, although the
differences were not considered to be major, there may have been some
difference in overall performance of the soldiezs due to these differences
and some bias in the JPA which favored one truck over the other. The
results indicate that there was no significant difference between the two

trucks for soldier performance in terms of the percent of faults found
(F = .41, df = 1, 18, p > .10). Additionally, there was no significant
difference in the performance of the soldiers using the JPA as a function
of the type vehicle inspected (F= 1.9i, df = 1, 8, p > .10). This implies
that the JPA may be used with either truck without penalty, or advantage,
in terms of finding vehicle faults.

There was some disappointment with the absolute performance of the JPA
group (29.8% faults found). The expected performance level of the JPA group

was that nearly all faults would be found. However, there was no control
over the motivation level and level of supervision of the soldiers. At the
same time, there is no reason to believe that a motivated or well-supervised
soldier would perform any better using the JPA. There might be improved
performance if the JPA were combined with information describing the location
of a component and the procedure to check the component. This may not be
necessary if soldiers were to receive instruction on the components and

inspection procedures before receiving the JPA as an operational checklist.

4 9
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The real utility of this kind of JPA is that the standards of operator
maintenance are available to both the operator and supervisor.
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APPENDIX A

OPERATOR'S INSPECTION GUIDE FOR THE Ml5lAl, A2

The inspection guide which follows was prepared by extracting
operator checks from the various technical manuals relating to the

vehicle and vehicle components. Additionally, the checks extracted
from the technical manuals were reviewed by wheeled-vehicle mechanics

to insure accuracy and completeness. The inspection guide was then
tried-out on several operators to insure that the average operator
could understand and work with the checklist. The draft inspection
guide was then copied onto 8" x 10" paper and folded into a 5" x 8"

booklet form. The booklet form was used during the evaluation dis-
cussed in the main report.
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APPENDIX B

LIST OF FAULTS FOUND ON EACH VEHICLE BY EACH SOLDIER

The faults found by soldiers listed in following appendix were
extracted from the DA 2404s filled-out by the soldiers during the
experiment discussed in the main body of the report.
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2VEHICLE 

FAULT SOLDIER1 2 4 5 11 12 13 14 15

1 . bumper markings not clear x X x

2. front bumper bent x x x x x x
3. R/F lift shackle pin missing x X X
4. L/F lift shackle missing x x x X x
S . lift shackles stuck x x

6. front grille bent x x
7. R/F fender bent X X x x x x

8. R/F turn signal not aligned x x
9. hood hold down catch damaged x x
10. hood cushion bumpers missing x
11. markings missing on hood X x
12. hood rusty x x
13. cowl vent damaged x x x
14. safety stencils unreadable on hood x
15. fan belts cracked/frayed x x x
16. water leak at propeller shaft x
17. left side of radiator loose x
18. radiator cap unservicable x x x x
19. generator wire hold-down loose x x
20. oil filler cap unservicable x x
21. air cleaner oil dirty x x X
22. air cleaner oil low x
23. R/F tire low x
24. R/F tire valve cap missing x x x x
25. L/F tire valve cap missing x x x x
26. L/R tire valve cap missing X x x x
27. spare tire valve cap missing x x x x
28. L/R tire rim bent x
29. outside mirror loose x
30. right side panel rusty x
31. towing pintle stuck x
32. fuel can rusty x x
33. fuel can gasket missing
34. fuel can leaking
35. trailer coupling receptacle unservicable x x
36. handbrake boot damaged x x
37. seat cushions torn x
38. seat cushions dirty x
39. passenger seat pin missing x x x x x
40. fire extinguisher missing x x
41. battery box cover rusty X
42. battery dirty x x x
43. battery electrolyte low x x x
44. battery box dirty x x x x x
45. tool box dirty x
46. throttle handle inoperative x x
47. heater improperly mounted
48. oil on parking broke band x

r 49. engine oil drain plug leaking

50. clutch cover leaking x
51. fuel gage sticks x
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VEHICLE 2

FAULT SOLDIER
6 7 8 9 10 16 17 18 19 20

1. bumper markings not clear x x

2. front bumper bent x x x x

3. pins missinq on lift shackles x x
4. front grille bent x
5. R/F blackout marker contains moisture x x x x
6. L/F fender damaged/rusty x x x
7. R/F fender rusty x
8. windshield frame rusty
9. hood cushion bumpers missing x x x
10. left windshield hinge damaged
11. grille bumpers missing x
12. hood safety catch broken x
13. fan belts loose
14. heater hose clamp loose x
15. alternator mounting bolts loose
16. warning cover screw missing
17. carburetor leaking
18. intake manifold lock tabs not secure
19. master cylinder brass seal missing x
20. master cylinder vent hole clogged
21. master cylinder plug not secure x
22. air cleaner not sealed x
23. air cleaner oil dirty x
24. engine dirty x
25. engine oil low x
26. L/F tire worn x x x
27. R/R tire valve cap missing x x x
28. R/F tire valve cap missing x X x
29. R/F tire rim bent x
30. outside mirror loose x x x x x x x
31. left side panel rusty
32. end panel relectors unservicable
33. L/R light wires bare x
34. towing pintle stuck x
35. spare tire not secure x x x x x
36. fuel can rusty x
37. right side panel tir-down missing
38. right side panel bent x x x
39. canvas unservicable x x
40. hole in rear window x x xX x x
41. windshield hold-down strap missing x
42. windshield wiper inoperative x x x x x x
43. data plates missing
44. interior drains clogged
45. handbrake boot damaged x
46. transfer boot damaged x x x
47. passenger seat cushion torn x x x
48. passenger seat pin missing x K x x x

v 49. seat cushions dirty x x

50. fire extinguisher missing x x x x
51. fuel cap gasket missing x
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FAULT SOLDIER
6 7 8 9 10 16 17 18 19 20

52. fuel tank leaking

53. batter box cover rusty
54. battery dirty x x x
55. battery service date expired x
56. battery electrolyte low x x
57. tool box dirty x
58. temperature gage inoperative x X
59. heater improperly mounted x x x
60. U-joints not lubricated X x
61. front shock absorber hose X x
62. tail pipe clamp missing x x

63. oil pan leaking x x

'2

28



DISTRIBUTION

ARI Distribution List

4 OASD (M&RA) 2 HOUSACOEC, Ft Ord, ATTN: Library
2 HODA IDAMI CSZ) 1 HOUSACDEC, Ft Ord, ATTN: ATEC-EX-E -Hum Factors

1HODA IDAPE PORI 2 USAEEC. Ft Benjamin Harrison, ATTN: Library
1 HODA IDAMA AR) 1 USAPACOC, Ft Benjamin Harrison, ATTN: ATCP-H

1 HODA (DAPE.HRE.POI 1 USA Comm-Elect Sch, Ft Monmnouth, ATTN! ATSN - EA
I HODA ISGIS-ID) 1 USAEC, Ft Monmouth, ATTN: AMSEL -CT HOP
I HODA (DAMI-DOT-C) 1 USAEC. Ft Monmouth, ATTN: AMSEL -PA P
1 HODA (DAPC.PMZ-A) 1 USAEC, Ft Monmouth, ATTN: AMSEL-- SI-CR
I HODA IDACH-PPZ A) 1 USAEC, Ft Monmouth, ATTN: C. Fact Dev Br
IHODA (DAPE-HRE) 1 USA Materials Sys Anal Agcy, Aberdeen, ATTN: AMXSY -P

1 HODA (DAPE.MPO-C) 1 Edgewood Arsenal, Aberdeen. ATTN: SAREA EIL- H
1 HODA IDAPE-DWI 1 USA Ord Ctr & Sch, Aberdeen, ATTN: ATSL-TEM-C
1 HODA (DAPE-HRL) 2 USA Hum Engr Lab. Aberdeen, ATTN: Library/Dir
1 HQDA IDAPE-CPSI I USA Combat Arms Tnig Bed. Ft Benning, ATTN: Ad Supervisor
1 HODA IDAFD-MFAI 1 USA Infantry Hum Rsch Unit, Ft Benning, ATTN: Chief
1 HODA (DARD ARS-P) 1 USA Infantry Bd. Ft Benning, ATTN; STEBC- TE- T
1 HQDA (DAPC-PAS-AI 1 USASMA. Ft Btiss, ATTN: ATSS--LRC
1 HODA (DUSA OR) 1 USA Air Del Sch. Ft Bliss. ATTN: ATSA CTD ME

I It)DA IDAMOs ROBl 1 USA Air Def Sets. Ft Bliss, ATTN! Tech Lit,
I IlOD~A IDASGI I USA Air Dell Bed. Ft Bliss, ATTN: FILES
IHOOA IDAlD-PII 1 USA Air Del Rd. Ft Bliss, ATTN: STEeD -PO

1 0l--t. Co.%,si Div (DA OTSGI. Arleltihi, MD I USA Cmd & General StO College, Ft Leavenworth. ATTN- Lit)
1 Mit Asst Htim Bps. ODDR&E, DAD (E&LS) 1 USA Cmd & General SrI College. Ft Leavenworth, ATTN: ATSW-SE- I

HtO USAHAL. APO S--il-I ATTN ARAGP R I USA Cmd & General 5Sf College. Ft Leavenworth., ATTN. Ed Advisor
1 140 First Armry. ATTN: AFKA-01 TI I I)SA C,rn l Arms Lnibt Dev Airt, Ft tLr.-aiworth. ATTN: DepCuti
2 HO Fifth Army. Ft Sam Houston 1 USA Combined Arms Cmbt Des Act, Ft Leavenworth. ATTN: CCS
I [I;, - Army Sit Studies Ole. ATTN' OAVCSA (DSP) 1 USA Combined Arms Cmtst Des Act, Ft Leavenworth. ATTN: ATCASA
1 0I, Chiel 'If Sit. Sturtiel Ole 1 USA Combined Arms Cmbt Des Act, Ft Leavenworth. ATTN: ATCACO-t1$I ltCSVtR, AITH CPS'OtCP 1 USA Crirnlin,d ArinsCmbi Dev Ac~t, F Leaveirworth, ATTN: ATCACC-*tCl
I [hi- Army Lit,. 'lerntror. ATTN. RSR Chief I USAECVM, Night Vision Lab, Ft Belerrir ATTN: AMSEL-NV-SD
I The Army Lili, Pe~ntaqor,. ATTN: ANRAL 3 USA Computer Sys Cmd, Ft Belvoir, ATTN -Tech Library
1 OIL. Asst Sect rI the Army (R&D) 1 USAMERDC. Ft Belsoir, ATTN: STSFB- nDo
I I ech Support Olc. OJCS 1 USA Eng Sch, Ft Belvoir, ATTN: Library
I USASA, Arlunrtorr.ATTN tARn-T 1 USA Topographic Lab. Ft Belvoir. ATTN: ETL TD-S

hI USA Rsch Ohr;. Durham. ATTN: Lite Sciences Dir I UISA Topographic Lab, Ft Belvoir, ATTN: STINFO Center

2 IISARIEM, Nitir,. ATTN SGRD-UE CA I USA Topographic Lab, Ft Belvoir, ATTN: ETL GSL
I LISA? .It (,Itrlor~.. Alt N It f1C:MOA I I IS*A tritr-lrlnrt~tir Sets. Fti~ij,uctrii,. A TN ('TO M%
I USAIMAFtBr.iui.At [N- A1SU-CTD-OM I USA Intelligence Cti & Sch, Ft Huachrria. ATTN: ATS-CTD-MS
1 USAIMA, Ft Bra,vt ATTN: Mariluat Lib I USA I ntelliqence Cli & Sets. Ft Huachuca. ATTN' ATSt -TE
1 115 WAC Ctr & Sch, Ft McClellan, ATTN: Lil, I USA Intelligence Ctr & Sets, Ft Huachuca. ATTN, ATSI- TFX GS
1 US WAC Ctr & Sch, Ft McClellan, ATTN: Tort Dir I USA Intelligence Ctr & Sets, Ft Hsiachuca, ATTN: ATSI -CTS- OR
I USA Quartermaster Sch. Ft Lee, ATTN: ATSM-TE I USA tntelligence Ctr & Sets. Ft Huachnca, ATTN: ATSI-CTD OT
I Intelligence Material Des Ole. IEWL, Ft Hotaljird I USA Intelligence Crr & Schr, Ft Huachura, ATTN: ATSt-CTf)--CS
I USA SE Signoal Sch. Ft Grdron, ATTN: ATSO-EA I USA Intelligene.Ctr & Sch. Ft Huacttuca, ATTN. DAS/SRD
I USA ChauIii Cmi & SO)r Fri Hairiltoii. ATTN: ATSC-TF-RD I USA lIntelligenice Ctr & Sets, Ft Hrnachric,i. ATTN' ATSI--TEM
1 USAISCH. Ft Eustis, A7iN: Educ Adlvisor I USA lIntelligence Ctr & Sets. Ft Huachuca. ATTN. Library
I USA War Colleile. Carlisle Barracks, ATTN: Lib I CDR, HO Ft Ifuachuca. ATTN: Tech Ret Div
2 WRAI R, Ne ...ii,isvritry Dv 2 CDR. USA Electronic Preg Grd. ATTN STEFP MT-S
I DLI, SDA. Mniiterey I HQ. TCATA, ATTN: Tecs Library

I USA Concept Anal Agcy. Bethesda, ATTN: MOCA-MR I HO, TCATA, ATTN -AT CAT-OP-, Ft Hood

I USA Concept Anal Agcy, Bethesda, ATTN: MOCA-JF I USA Recruiting Cmd, Ft Sheridan. ATTN: USARCPM-P
I USA Arctic Test Ctr. APO Seattle, ATTN: STEAC-PL-MI I Senior Army Ads., USAFAGODITAC, Elgin AF Aux Flit No 9
1 USA Arctic Test Ctr, APO Seattle. ATTN: AMSTE-PL-TS 1 HO, USARPAC. DCSPER. APO SF 96558, ATTN: GPPE SE
I USA Armament Cmd. Redstone Arsenal, ATTN: ATSK-TEM I Slimsion Lib. Academy of Health Sciences. Ft Sam Houston
1 USA Armament Cmd, Rock Island. ATTN: AMSAR-TDC 1 Marine Corps Inst., ATTN: Dean-MCI
I FAA-NAFEC. Atlantic City, ATTN: Library 1 HOD, USMC, Commandant. ATTN: Code MTMT
I FAA NAFEC. Atlantic City. ATTN: Human Engr Br t HO, USMC, Commandant. ATTN' Code MPI-20-28
I FAA Aeronautical Ctr. Oklahoma City, ATTN: AAC-44D 2 USCG Academy, New London, ATTN: Admission

2 USA Fid Arty Scts. Ft Sill ATTN: Library 2 USCG Academy. New London,_. rTN- Library
I USA Armor Sets. Ft Knox, ATTN: Library 1 USCG Training Ctr. NY, ATTN: CO
I UISA Armone Sets, Ft Knox, ATTN: ATSB-DI-F 1 USCG Training Ctr, NY. ATTN- Educ Sec Ofte
I USA Armior Sth, Ft Kox, ATTN: ATSB-DT TP 1 USCG, Peychol Rrs Ri. DC. ATTN- GP 1/62

I USA Armour Sets. Ft tKiine: ATTN: ATSB.CD-AD I HO Mid-Range Br. MC Det. Ouantico, ATTN PAS Div

29

L .~ . i . .



1 US Marine Corps Liaison Ofc. AMC, Alexandria, ATTNi AMCGS-F 1 Det & Civil Inst of Enviro Medicine, Canada
I USATRAOOC, Ft Monroe, ATTN: ATRO-ED I AIR CRESS. Ikmntington, ATTN: Into Sys Or
6 USATRADOC, Ft Monroe, ATTN: ATFA- AD 1 Militsarlsykologitk Tjoeneste, Copenhagen
1 USATRADOC, Ft Monroe, ATTN: ATTS-EA I Military Attache, French Embassy, ATTN: Doc Sac
1 USA Forces Cmd, Ft McPherson, ATTN: Library 1 Medacin Chef, C.E.R.P.A.-Arsonal, Toulon/Naval France
2 USA Aviation Tast Od, Ft Rucker. ATTN: STEBG-PO I PrnSinii Off, AppI Hum Engr Rich Div, Ministry
I USA Agicy for Aviation Safety, Ft Rucker, ATTN: Library of Defense, Now Delhi
I USA Aqcy for Aviation Safety. Ft Rucker, ATTN: Educ Advisor 1 Pars Rich Ofic Library, AKA, Israel Defense Forces
1 USA Aviation Sch, Ft Ruckar, ATTN: PO Drawer 0 1 Minifteris van Defensi, DOOP/KIL Afd Socis
I HOUSA Aviation Sys Cmd, St Louis. ATTN: AMSAV-ZDR Psychologische Zaken, The Hague, Netherlands
2 USA Aviaticit Sys Test Act., Edwards APR, ATTN: SAVTE-T[I USA Air Del Srh, Ft Bliss, ATTN: A TSA TFM
1 USA Air Misllisy AscLi & Dry Lai), Moffett Fid, ATTN: SAVOL -AS

1 USA Aviation Sch. Res Tnig Mgt, Ft Rucker, ATTN: ATST-T-RTM
1 USA Aviation Sch, CO, Ft Rucker, ATTN: ATST-D-A
1 HO. DARCOM. Alexandria. ATTN: AMXCD-TL
1 O4, DARCOM. Alexandria, ATTN: CDR
1US Military Academy. West Point. ATTN: Serials Unit
IUS Military Academy, West Point. ATTN: Ofc: of Milt Ldrshp

1 US Military Academy. West Point. ATTN: MAOR

1 USA Standardization Gp. UK, FPO NY, ATTN: MASE-GC
IOfc of Naval Rsch. Arlington, ATTN:S Code 452
3Ofc of Naval Rsch. Arlington, ATTN: Code 468

1 Ofc of Naval Rsch, Arlington, ATTN: Code 450
1 Oftc of Naval Rich, Arlington, ATTN: Code 441
1 Naval Aerospc Med Ret Lah. Pensacola. ATTN: Acous Sch Oiv
I Naval Aerospr Mierl Res Lab Pensacola, ATTN: Code LSI
I Naval Arospc Med Res Lab. Pensacola. ATTN: Code LS
I Chief of NavPi-rs, ATTN: Pers-OR
1 NAVAIRSTA, Norfolk, ATTN: Safety Ctr
I Nay Oceanographic. DC. ATTN: Code 6251, Charts & Tech
1 Center ofNvlAnal. ATTN: Doc Ctr
1 NayiAirSvsCom, ATTN: AIR--5313C
I Nov BuMed, ATTN: 713
1 NavHellcopterSubSqua 2. FPO SF 96601
1 AFHRL (FT) Williams APR

AFHRL ITT) Lowry APR
AFHRL (AS) WPAFB, OH

I APHRL iDOJN) Lackland APR
I HOUSAF IINYSD)
1 HOUSAP (DPXXAI
1 AFVTG (RDl Randolph APR
3 AMRL (HE) WPAPB, OH
2 AF Inst of Tech. WPAFB. OH. ATTN: ENE/SL
1 ATC IXPTDI Randolph APE
I UJSAF AeroMeil Lih, Brooiks APR (SUL- 4), ATTN: DOC SEC
I AFOSA INLI. Arlington
1 AF Log Cmd, McClellain APR, ATTN; ALC/DPCRR
1 Air Force Academy, GO. ATTN: Dept of Bal Scn
5 NayPert & Dev Ctr, San Diego
2 Navy Mad Neuropsychiatric Rich Unit. San Diego
I Noy Electronic Lab. San Dieqo. ATTN: Res Lab
1 Nay TriiqCen, San Diego. ATTN: Code 9000-Lib
1 NavPostGraScs. Monterey, ATTN: Code 55Aa
1 NavPostGroSch. Monterey, ATTN: Code 2124
1 NaivTrngEquipCtr, Orlando. ATTN: Tech Lib

I US Dept of Labor. DC. ATTN: Manpower Admin
1 US Dept of Justice . DC, ATTN : Drug Enforce Admin
I Nat Our of Standards, DC, ATTN: Computer Into Section
1 Nat Clearing House for MH--info, Rockville
1 Denver Federal Ctr, Lakewood, ATTN: SLM

12 Defense Documentation Center
4 Dir Psych, Army Hq, Russell Ofcs. Canberra
1 Scientific Advir. Mil Bd, Army Hq, Russell Ofcs, Canberra
I Mil and Air Attache. Austrian Embassy
1 Crntre dp Recherche Des Facteurs, Humaine de Is Defense

Natinnale, Brussels
2 Canadian Joitit Staff Washington

4e I C/Air Staff. Royal Canadian AF, ATTN: Pert Stdl Anal Sr
3 Chief. Canadian Def Rich Staff, ATTN: C/CRDS(WI
4 R,trsh Def Staff. British Embassy, Washington

30


